Figure 1. Plk1 Depletion Delays Entry into Mitosis and Progression through Prometaphase
Here, we have systematically analyzed early mitotic functions of Plk1 in synchronized mammalian cells by using RNA interference (RNAi). Our data imply that Plk1 is required for the formation of spindles that are able to generate proper poleward pulling forces. In the absence of Plk1, spindles seem unable to create the tension across sister kinetochores that is needed to stabilize microtubule-kinetochore interactions. As a result, chromosomes do not become stably attached to the spindle, and cells arrest due to activation of the spindle checkpoint. Our results further indicate that normal Plk1 levels are not essential for mitotic entry and for activation of the APC/C. clearly focused spindle poles. In contrast, only 37% of in Plk1 RNAi cells compared to 27.4% in control cells; Figure 2B , upper right). In the latter case we could not Plk1 RNAi cells contained bipolar spindles in side-on views, and almost all of these (97%) were lacking founequivocally determine the frequency of monopolar versus bipolar spindles due to the orientation of the cused poles (Figures 2A-2D, Table 1 ). We also observed high frequencies of monopolar spindles that could be spindle axes. However, both in side-on views of monopolar spindles and in polar views it was apparent that seen in side-on views in Plk1 RNAi cells (18% compared to 2% in control cells; Figure 2B , lower left) and of spinalmost all Plk1 RNAi cells were lacking focused spindle poles. dles whose axes were oriented perpendicular to the plane of the culture dish, resulting in polar views (45% In a few Plk1-depleted cells, staining with ␣-tubulin The anchorage of microtubule minus ends at spindle ochore bound [47] , thinner chromosome bound microtupoles is required to generate proper tension across sisbule bundles were seen in Plk1-depleted cells than in ter kinetochores [49] . It is therefore possible that Plk1's control cells ( Figure 5C ), further supporting the notion role in the formation of focused spindle poles is indithat kinetochores are not fully occupied with microturectly required for spindle force generation, which, in bules in the absence of Plk1.
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turn, would stabilize kinetochore attachments and The lack of V shaped chromosomes in Monastrolwould silence the spindle checkpoint once full kinetotreated cells lacking Plk1 would be consistent with a chore occupancy has been achieved. Alternatively, Plk1 defect in the polar ejection force. However, inhibition of could directly contribute to force generation and stabilithis force results in movement of chromosomes toward zation of kinetochore attachments by phosphorylating the monopole [46] , whereas in our experiments chromomotor proteins or other substrates at kinetochores somes were located further away from the pole, implying where the kinase has been observed both in human that the polar ejection force still exists in Plk1-depleted cells and Drosophila [50, 51] . The identification of Plk1's cells. It is therefore possible that Plk1 RNAi cells are critical substrates in these processes will be required defective in pulling chromosomes toward the pole, allowing the polar ejection force to move chromosomes to distinguish between these possibilities.
